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(57) Abstract: An elevator system roller guide device 
(26) includes a plurality of rollers (32) that roll along 
a guide rail (28). Dampers (40) that have a selectively 
variable stiffness dampen lateral movements between 
the rollers (32) and roller guide device base (30) as the 
elevator car assembly (20) moves through a hoistway. 
In one example, the dampers include a magneto-rheo- 
logical fluid. A controller (50) selectively controls a 
magnetic field generated by an electromagnet (52) to 
selectively control the viscosity of the magneto-rheo- 
logical fluid and the stiffness of the dampers (40). 
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ELEVATOR ROLLER GUIDE 
WITH VARIABLE STIFFNESS DAMPER 

5 Field of the Invention 

This invention generally relates to elevator systems. More particularly, this 
invention relates to roller guide systems for elevators. 

Description of the Related Art 

10 Elevator systems typically include a car that travels vertically within a 

hoistway to transport passengers or cargo between different floors within a building. 
Guide rails extend through the hoistway to guide movement of the car. A guide 
system associated with the car follows along the guide rails. Typical systems include 
guide devices having sliding guide shoes or guide rollers. 

15 A common difficulty associated with conventional systems is that any 

misalignment of the guide rails or irregularities in the guide rail surfaces reduce the 
ride quality of the elevator system. Inconsistencies in the alignment or surfaces of the 
guide rails typically are transmitted to the cabin of the car assembly through the guide 
system, resulting in vibrations felt by passengers, for example. 

20 There have been attempts at minimizing the vibrations felt by including 

springs on roller guide assemblies that allow the rollers some movement relative to 
the guide device and car frame as the rollers are riding along the rail surface. A 
significant shortcoming of conventional arrangements is that a spring has only one 
stiffness that is set during installation. Over time it may be desirable to change that 

25 stiffness but that is not readily accomplished with conventional arrangements. 
Additionally, the adjustments necessary during installation to achieve a desired 
elevator ride quality are fairly involved, requiring time and introducing additional 
expense into the elevator installation operation. 

It is desirable to reduce the complexity of elevator system installations and 

30 particularly to reduce the amount of time required to align and set guide rails. There 
also is a need for elevator guide devices that will enhance ride quality. This invention 
addresses those needs while avoiding the shortcomings and drawbacks of the prior art. 

1 
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SUMMARY OF THE INVENTION 

In general terms, this invention is a roller guide assembly for use in an 
elevator system that has a variable and selectively adjustable stiffness. 

One example roller guide device designed according to this invention includes 
5 a base. At least one roller is supported by the base such that the roller is rotatable 
about a roller axis and moveable relative to the base in at least one direction 
perpendicular to the roller axis. A damper that has a selectively variable stiffness 
dampens the relative movement of the roller. 

In one example, the damper includes a fluid having a variable viscosity. The 
10 fluid in one embodiment comprises a magneto-rheological fluid. A magnetic field 
generator selectively provides a field that changes the viscosity of the magneto- 
rheological fluid to alter the stiffness of the damper. 

In one example a vibration sensor such as an accelerometer is associated with 
an elevator car assembly and provides information to a controller regarding an amount 
15 of vibration of the elevator car. The controller utilizes the vibration information to 
control the stiffness of the damper to achieve a desired ride quality. 

The various features and advantages of this invention will become apparent to 
those skilled in the art from the following detailed description of the currently 
preferred embodiment. The drawings that accompany the detailed description can be 
20 briefly described as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 schematically illustrates an elevator car assembly including a roller 
guide device designed according to this invention. 
25 Figure 2 schematically illustrates one example roller guide device designed 

according to this invention. . ; 

Figure 3 schematically illustrates an example operation of another example 
embodiment of a roller guide device designed according to this invention. 

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows an elevator car assembly 20 that includes a cabin 22 supported 
on a car frame 24. A plurality of roller guide devices 26 guide movement of the car 

2 
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assembly 20 along guide rails 28 (only one is shown) as the car assembly 20 moves in 
a conventional manner through a hoistway, for example. 

The roller guide devices 26 include a plurality of rollers that roll along 
surfaces on the guide rails 28 during movement of the car assembly. One example 
5 roller guide device designed according to this invention is shown in Figure 2. In this 
example, the roller guide device 26 includes a base 30 that is secured to an 
appropriate portion of the car frame 24. A plurality of rollers 32 are positioned to 
contact selected surfaces on a guide rail 28. Each roller rotates about a roller axis 34 
during movement of the car along the guide rails in a vertical direction. 

10 In this example each roller 32 is supported on a roller mount 36 that is 

moveable relative to the base 30. In the illustrated embodiment, each roller mount 36 
can pivot about an axis 38 relative to the base 30. Such movement provides the 
rollers an ability to move in at least one direction perpendicular to the roller axis 34 to 
accommodate lateral movement of the car assembly relative to the guide rails 28. 

15 Each roller in the illustrated example has an associated damper 40 that 

dampens the movement between the roller mount 36 and the base 30. The dampers 
40 have an automatically, selectively variable stiffness to control the amount of 
relative lateral movement between the base 30 and the guide rails 28 by controlling 
the amount of movement possible between the rollers and the base. 

20 In the illustrated example, the roller mounts 36 include a reaction surface 42 

and the base 30 includes a reaction surface 44 between which the dampers 40 are 
positioned. In the illustrated example, each damper 40 has two cylinders 46 and 48 
that are moveable relative to each other in a known manner where fluid movement 
caused by a piston (not illustrated) within the damper 40 provides the desired level of 

25 dampening. In one example, the fluid within the dampers 40 has a variable ^viscosity 
to selectively vary the stiffness of the damper. In one preferred example, the fluid 
within the dampers comprises a magneto-rheological fluid. A variety of such fluids 
are known and commercially available. 

As best appreciated from Figures 1 and 3, a controller 50 selectively varies the 

30 stiffness of the dampers 40 to provide a desired amount of ride comfort control for the 
elevator car assembly 20. The controller may be a dedicated processor or a portion of 
a controller responsible for controlling elevator travel, for example. The controller 50 
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controls a field generator such as an electromagnet 52 to selectively vary a magnetic 
field that polarizes suspended particles within the magneto-rheological fluid such that 
the particles form columnar structures parallel to the applied field in a known manner. 
An increase in the amount of polarization and the chain-like structures increases the 
5 viscosity of the fluid and restricts motion with the damper 40, which provides a stiffer 
damper effect. 

In one example, a motion indicator 54 such as an accelerometer or another 
sensor is supported in a selected position on the car assembly 20. In the example of 
Figure 1, the motion detector 54 is supported on the platform that provides support for 
10 the cabin 22. In another example, motion information is provided to the controller 50 
from a machine controller that is responsible for controlling movement of the car 
assembly 20 in a hoistway. In such an example, the machine controller also serves as 
a motion indicator. 

The controller 50 preferably is programmed to use information from the 
15 motion detector 54 to make a determination regarding an amount of movement of the 
car assembly. The controller 50 then responsively controls the magnetic field 
generated by the field generator 52 to selectively vary the stiffness of the dampers 40 
to minimize vibration and increase ride quality for the elevator. In one example, the 
controller achieves this by controlling a voltage applied to the electromagnet 52, 
20 which controls the field strength and the amount of polarization within the magneto- 
rheological fluid. 

In one example, the motion detector is a dedicated sensor that provides 
information regarding vibrations or lateral movement of the car assembly 20. The 
variations in stiffness of the dampers 40 minimizes or eliminates vibration during car 

25 travel. In another example, the motion detector indicates when the car is moving or 
stationary. In this example, the controller is programmed to increase the damper 
stiffness to minimize car movement as passengers enter or leave the cabin. The 
stiffness can then be lessened as the car begins travel for best ride quality. Those 
skilled in the art who have the benefit of this description will appreciate how to use 

30 information regarding car movement from motion sensors or a machine controller to 
best meet the needs of their particular situation. 
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As schematically shown in Figure 3, any misalignment of the rails 28 or any 
irregularities on one of the rail surfaces can cause lateral movement of the car 
assembly and the base 30. By automatically varying the stiffness of the damper 40, 
the inventive arrangement allows for the roller 32 to move as schematically shown by 

5 the arrows 58 relative to the base 30 (and the car frame) to minimize lateral 
movement of the elevator car assembly 20. The level of stiffness and the amount of 
vibration that is tolerable will vary depending on the particular installation, whether 
the car is moving or stationary at a landing and the components chosen for a 
particular embodiment. Those skilled in the art who have the benefit of this 

10 description will be able to select appropriate components and to appropriately 
program a commercially available microprocessor, for example, to achieve a desired 
ride quality to meet the needs of their particular situation. 

In one example, the controller 50 preferably is programmed to independently 
control each of the dampers 40 associated with each of the rollers 32. Depending on 

15 the type of detected vibration or undesirable lateral movement of the car assembly, the 
controller 50 can independently vary the stiffness of any or all of the dampers 40 to 
achieve a desired ride quality. For example, side-to-side vibration may be 
independently controlled compared to front-to-back lateral car movement. 

This invention provides an improved guide device for elevator systems that is 

20 capable of automatically responding to conditions within the hoistway that would 
otherwise tend to introduce undesirable vibrations and reduce ride quality of the 
elevator car. A guide device designed according to this invention having a variable 
stiffness damper not only improves ride quality but reduces the level of accuracy 
required for guide rail installation and eliminates the previously time-consuming 

25 adjustment of roller guide dampers during installation. The variable stiffness dampers 
allow the device to avoid car vibrations even when a poor rail alignment would tend 
to cause undesirable lateral movement of the car. 

The preceding description is exemplary rather than limiting in nature. 
Variations and modifications to the disclosed examples may become apparent to those 

30 skilled in the art that do not necessarily depart from the essence of this invention. The 
scope of legal protection given to this invention can only be determined by studying 
the following claims. 
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CLAIMS 

We claim: 

1 . A roller guide device (26) for use in an elevator system, comprising: 
5 a base (30); 

at least one roller (32) supported by the base such that the roller is rotatable 
about a roller axis (34) and moveable relative to the base in at least one direction 
perpendicular to the roller axis; and 

a damper (40) that has a selectively variable stiffness and dampens the relative 
10 movement of the roller. 

2. The device of claim 1, including a controller (50) that automatically changes 
the stiffness of the damper (40). 

15 3. The device of claim 2, including an elevator car motion indicator (54) in 
communication with the controller (50) and wherein the controller changes the 
damper stiffness responsive to a detected level of motion. 

4. The device of claim 1, wherein the damper (40) includes a fluid having a 
20 variable viscosity. 

5. The device of claim 4, wherein the damper (40) fluid comprises a magneto- 
rheological fluid. 

25 6. The device of claim 5, including a field generator (52) that generates a field 
that changes a viscosity of the magneto-rheological fluid. 

7. The device of claim 6, including a controller (50) that controls the field 
generator (52). 

30 
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8. The device of claim 7, including an indicator (54) that provides an indication 
of elevator car movement to the controller (50) and wherein the controller controls the 
damper stiffness based upon the level of vibration. 

9. The device of claim 1, including a plurality of rollers (32) and a variable 
stiffness damper (40) associated with each of the rollers and a controller (50) that 
individually controls the stiffness of each of the dampers. 



7 
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10. An elevator system, comprising: 
a car frame (24); 

at least one roller (32) supported for vertical movement with the frame, 
5 rotatable movement relative to the frame and lateral movement relative to the frame; 
and 

a selectively variable stiffness damper (40) that dampens the lateral movement 
of the roller (32) relative to the frame (24). 

10 11. The system of claim 10, including a controller (50) that automatically varies 
the stiffness of the damper (40). 

12. The system of claim 11, including a vibration detector (54) that provides an 
indication of a level of car frame vibration to the controller (50) and wherein the 

15 controller varies the stiffness of the damper (40) based upon the vibration level. 

13. The system of claim 10, wherein the damper (40) includes a magneto- 
rheological fluid that has a selectively variable viscosity. 
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14. A method of controlling lateral movement of an elevator car assembly (20) 
having at least one roller (32) for riding along a guide rail (28) to facilitate vertical 
movement of the car assembly, comprising: 

5 selectively and automatically varying an ability of the roller (32) to move 

laterally relative to the car assembly. 

15. The method of claim 14, wherein there is a damper (40) associated with the 
roller (32) to dampen lateral movement of the roller relative to the car assembly and 

10 the method includes selectively varying a stiffness of the damper. 

16. The method of claim 15, wherein the damper (40) includes a magneto- 
rheological fluid and the method includes selectively applying a magnetic field to the 
damper fluid. 

15 

17. The method of claim 14, wherein there are a plurality of rollers (30) and 
associated dampers (40) that dampen lateral movement of the rollers and the method 
includes individually controlling the dampers. 



9 



4/2/07, EAST Version: 2.1.0.14 



WO 2005/044710 



PCT/US2003/031927 




A/2/01, EAST Version: 2.1.0.14 



WO 2005/044710 



PCT/US2003/031927 



2/2 



S3 



C 

[ 




A/2/01, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US03/31927 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) : B66B 7/04, 1/34 

US CL : 187/292, 410, 346 
According to International Patent Classification (IPO or to both national cla ssification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 187/292, 410, 346, 409 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
X 
X 
A 
X 



US 5,810,120 A (Jamieson et al.) 22 September 1998, whole document. 
US 5,864,102 A (Jamieson et al.) 26 January 1999, whole document 
US 5,929,399 A (Jamieson et al.) 27 July 1999, whole document. 
US 6,338,396 Bl (Morishita) 15 January 2002, whole document 
US 5,824,976 (Jamieson et al.) 20 October 1998, whole document. 



1-3,9-12, 14, 15 and 
17 

1-3, 10, 11, 14 and 15 
1-3, 10, 11, 14 and 15 

1, 10 and 14 
1-3, 10, 11, 14 and 15 



[ | Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not considered to be 
of paiticnlar relevance 

earlier application or patent published on or after the international filing date 

document which may throw doubts on priority claim(t) or which is cited to 
establish the publication date of another citation or other special reason (as 
specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
date and not m conflict with the application but cited to understand the 
principle or theory underlying the invention 



-X" 



document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 



document of particular relevance; the claimed invention c 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
14 June 2004 (14,06.2004) 


Date of mailing of the international search report 

30JUN2004 


Name and mailing address of the ISA/US 
Mail Stop PCT, Atta ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703) 305-3230 


Authorized officer ym s>/j/9 y~\ 
EUeenD.Lillis JCffl J^^f 
Telephone No. 703-308-1113 



Form PCT/ISA/210 (second sheet) (July 1998) 



4/2/07, EAST Version: 2.1.0.14 



